
May 19-22, 2015 
 

GEO-Latin American & Caribbean Water Cycle Capacity Building Workshop Cartagena, Colombia 
 

1 

Climate Variability, Hydrology, and Flooding  

TRMM-based Flood Monitoring Tools 



May 19-22, 2015 
 

GEO-Latin American & Caribbean Water Cycle Capacity Building Workshop Cartagena, Colombia 
 

2 

Objective 

To provide an overview of TRMM-based heavy 
rainfall detection and flood monitoring tools  
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Outline 

▪  Review of TRMM and Multi-satellite Precipitation 
Analysis (TMPA) 

 
▪  Overview of Current Heavy Rain, Flood and 

Landslide Estimates  
 
▪  Overview of Extreme Rainfall Detection System 2 

(ERDS2) 
 
▪  Global Disaster Coordination and Alert System - 

Global Flood Detection System (GDACS-GFDS) 
 
▪  Global Flood Monitoring System (GFMS) 
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Review of TRMM and Multi-satellite Precipitation 
Analysis (TMPA) 



 TRMM Multi-satellite Precipitation Analysis (TMPA) 
                    
 

Combination of TRMM - TMI, PR, VIRS with passive 
microwave, infrared and visible measurements available  
from national and international satellites provides rainfall 
data with -- 
 
Temporal Resolution :   3-hourly  
Spatial Resolution:     0.25°x0.25° 
Spatial Coverage:    Global 50°S to 50°N 
 
Available in Near-real time data and also gauge-calibrated 
research quality version with ~ 3-month latency 

TMPA is available in near-real time and will be replaced by GPM –based 
near-real time rainfall data in 2016 
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 TRMM Multi-satellite Precipitation Analysis (TMPA) 
                    
 

TMPA is used in a number of flood monitoring tools: 
 
▪  Overview of Current Heavy Rain, Flood and 

Landslide Estimates  
 
▪  Overview of Extreme Rainfall Detection System 2 

(ERDS2) 
 
▪  Global Disaster Coordination and Alert System - Global 

Flood Detection System (GDACS-GFDS) 
 
▪  Global Flood Monitoring System (GFMS) 
 

   6 
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Overview of Current Heavy Rain, Flood and 
Landslide Estimates  



http://trmm.gsfc.nasa.gov/publications_dir/potential_flood_hydro.html 
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  Provides global 
maps (50°S-50°N) 
of: 

•   Heavy rain 
 

•   Accumulated rain 
over 24, 72 an 168 
hours 

 
•   Potential Landslide 
 

•  Flood Potential  

http://trmm.gsfc.nasa.gov/publications_dir/potential_flood_hydro.html 
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 Maps available on Google Earth 

http://trmm.gsfc.nasa.gov/publications_dir/potential_flood_hydro.html 

24 Hour 
Forecast 
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Extreme Rainfall Detection System 
(ERDS) 

Elena CRISTOFORI (1,2), Adriana ALBANESE (1,3),  
(1) ITHACA - Information Technology for Humanitarian Assistance, Cooperation and 

Action, Torino, Italy 
 (2) Politecnico di Torino, Torino, Italy 

(3) World Food Programme (WFP) - Emergency Preparedness and Response 
Branch (OMEP), Roma, Italy, 

 

http://erds2.ithacaweb.org/ 
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MISSION AND COMPETENCES 

 
Provide scientific analysis 
and services to the WFP and 
the broader humanitarian 
community in support of 
environmental emergencies 
for disaster preparedness 
and response 

 

1.  remote sensing 

2.  hydrology 

3.  meteorology 

4.  cartography 

5.  GIS 
 

http://erds2.ithacaweb.org/ 
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ERDS – Extreme Rainfall Detection System 
The Extreme Rainfall Detection System (ERDS) is a service aimed at 
providing timely and easy to understand alerts related to exceptional 
rainfalls and potential flood events at global scale. 
  

1.  Tropical Rainfall Measuring 
Mission (TRMM) Multisatellite 
Precipitation Analysis (TMPA) 
necessary for the near-real 
time detection of heavy rainfall 
(0.25° spatial resolution) 

 
 

INPUT DATA 

2.  NOAA-GFS (Global Forecast 
System) deterministic model 
necessary for forecasted 
precipitation alerts  

        (0.5° spatial resolution) 

OPEN SOURCE DATA  
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OUTPUTS 

 
 
 
 
 
 

Alert 
Layers: 
near-real 

time  
and 

forecasting 
alerts. 

Three different alert levels can be 
visualized,  based on a specific cumulated 

rainfall threshold, defined as the amount of 
precipitation for a given duration over a 

specific climatic area 

Dynamic table  showing 
affected countries and 
affected population, 
which is automatically  
updated in accordance 
with the selected Alert 
Layer.  
Countries are ordered 
from the most affected to 
the less affected (in terms 
of population). 

http://erds2.ithacaweb.org/ 
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Global Disaster Coordination and Alert System - 
Global Flood Detection System (GDACS-GFDS) 
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Global Flood Detection System  

http://www.gdacs.org/flooddetection/ 
 

●  Information 
about current 
floods 

 
●  Global flood 

maps 
 
●  Data 

Download 
 
●  Interactive 

Maps 



17 

 
Global Flood Detection System  

http://www.gdacs.org/flooddetection/ 
 

Flood Detection and River Discharge Based on TRMM TMI and GCOM-W 
Brightness Temperatures (Similar to the FDO)  

Affected 
Area 

River Discharge 
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Global Flood Monitoring System 
(GFMS)  



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 

 Provides global maps, time series, and animations (50°S-50°N) of: 
•   Instantaneous Rain 
•   Accumulated rain over 24, 72, and 168 hours 
•   Streamflow rates and flood detection at 1/8th degree (~12 km) and also 

at 1 km 

From: Robert Adler, Huan Wu, University of Maryland 19 



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 

Uses a hydrological model together with remote sensing 
data for flood detection 
 
▪  Inputs: TRMM and Multi-satellite Precipitation (TMPA) 
                 Surface temperature and winds from MERRA 
 
▪  Runoff generation from U. Washington Land Surface Model 

(Variable Infiltration Capacity - VIC) 
 
▪  Runoff routing model from the U. Maryland 

For details see:  
Wu, H., R. F. Adler, Y. Tian, G. J. Huffman, H. Li, and J. Wang (2014), Real-time global flood estimation using satellite-based 
precipitation and a coupled land surface and routing model, Water Resour. Res., 50, 2693.2717, doi:10.1002/2013WR014710. 
 
Wu H., R. F. Adler, Y. Hong, Y. Tian, and F. Policelli (2012), Evaluation of Global Flood Detection Using Satellite-Based Rainfall and a 
Hydrologic Model. J. Hydrometeor, 13, 1268.1284 20 



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 

From: Wu and Adler, UMD 21 



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 

•  Map navigation 
 

•  Zoom in/out 
 
•  Select 

individual grid  
point for data 
for time 
sequence 

•  Plot different 
variables 

•  3-hourly output  

22 



GFMS: Flood Intensity in Bolivia 
26 January, 2014 

Heavy 
Flooding 

Flood Intensity at 
15.52° S, 64.83°W 
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Live Demonstration of GFMS 


